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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the memory 
capacity and processing speed by effectively utilizing a 
processor element(PE), which is not practically contributing to 
processing. 

SOLUTION: In SIMD control for controlling one- 
dimensionally located plural PE corresponding to the same 
command, ID codes, which are repeatedly assigned in the 
same array for every plural groups 2 composed of PEO, PE1 
and PE2, for example, capable of specifying the arbitrary PE 
within each of groups 2 are applied for every PE. Then, data 
are inputted to the PE 0-2, the same processing is executed, the 
result in the middle of processing in the specified PE1 inside 
the group 2 is stored in the other PEO and PE2 designated with 
a specified identification code (ID=1) as a reference, and the 
stored middle result is read out with (ID=1) as a reference and 
used for following processing. The result of processing is 
selected and outputted with (ID=1) as a reference. 
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(54) [^wo^] s i MD®wmmm>j&&&Tmm 

(57) [£»] 

[KB] ^s^c^wwl-^Lrv^*v^s^7 p ^-fe ^ /i^ 

(PE) SrSfflL-C, ^^y***3<tW«!f3a3t««r±(f 

[#P*¥f&] lft7cW^8B?'J$ttfc«»^PE«:l^-<o 
JB^lcttJSJtfii-tSS I MD«HB^*3V^ fc£;iffP 
EO, PE1, PE 2d»fefc5«»<0^— :/2^fcfc 

rt-ettic^PESr^^fii* 1 d=*— K^PEr^c 

tt^-f£ 0 ^LT. P E 0 - P E 2 t^-* £ A* Lm 

4#xto»jn-K (id=d &mm 

lC»£Lfcft©PEO, PE 2i£f2l6$-tf\ SfclBttL 
fca*ft*4r (ID=1) LTtt*fflLT*« 
C0MSi-ffl^5o fflaottSS: (ID=1) 
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gf p -t ^ f - e> * ^ ^ r t ic ce 

s i MDummmmufeo 

JU-CHfc!9agUW9 S"Cfeix. fro. 7*1*3 -effit 

OJ|*^n-feyf-Sri|#£prffi*!RSiJ=i - KS:*S*^n 

±i2ffi*tf>gi!i:/n y IttCx-^ t ^5 ^ - * £A^ 
LT, 1^— ^*&a*3ltT£ii\ 

[»**4] iirasrEifrj-sy^yas. **»*wce* 

±E«»^g^7 p n-fe5/^^^-cD^(cj:i9 S IMD 
fH$J1-£S lMD*fiiP!§I»£«:*U 

[§»#*5] ±ES IMD$tJ^tC, £ibf^ ±|2^a^ 



a,t- i^wke^ £i-u i»»tti:RiT*7 ? -^aft*s"5i 

±IBaft05*^n"fe;yf-Sr*-(7)^{cj;i3S IMD 
*J»1-SS IMD»J»BR£S:#U 

[0 0 0 1 ] 

[*MO«1-5a«»lff] ifc#<<DPE(Pro 
cessor Element) ^LT¥-^^T*#^^J^a^H 
fH"6S IMD (Single Instruction Multiple Data)$J 

[0 0 0 2] 

*»<Z>S*^n-fey*PESrH}C7clcE«L, 
©S^Ptyf (PE) Sr*-<OA^il9«l«i-5 
tOT?fc5, ffefc. :OS I MD«iJ»(Z)#JfeM7 p n-fey 

[0 0 0 3] 

[»W#**LJ:5£*3RH] %*tf>S I MDSJffli^ 

(LM) ©^JB^K toa^-r y^Sc^SdSBajBtfto 
TV^Co S IMD»Wntyt«0»S±RgH^ 

-ACD^^^ft/iatoa^jsffltt^frpiaafc^ 
^m^fea^tT^^, jaaawftaa-cri, fm^B^^n 
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[0 0 0 4] *38MOIWH, r©«t SftSliR^n iry 
I^MUCft^-* • * h y-Afc*tlA\ gi^n 

^o-fey U ttM»a«*3IRttfc**« 

[0 0 0 5] 

5 s i MD»j»afe?ij«ka*ifer±, i ftTctt^E^JStifc 
MDftiiwafejijaa^riSfe-efeor, sf^swB^^n-ty 

tHcfc^T. ±E*fflM>ifc*IS*«\ 4*3£<Ott9J=i-K 
E*Lfcii*SB*«\ ±E4tt£o«9J3-K«:Slpi:L 

fcfB^ciijKfriaL-casK^iaaicfflv^. jjaic, 

[00 0 6] *|8M©» 2 <7)gL£U^3 S I MD»J«Mfe 
y^S:*— ©*^cJ:9WWf"SS iMDfMW&^Jtea 

a-feyf-tc^— ^s:a*l-c, ra— <o^a 

ilBg^n-t^^o^aS^^o^ 
«WJ3-K«:»c»£UT«£^*D!aL, ±IEK^ 
*ffia<0»*«\ KSrSfft Lfeffifctc «fc 

[0 0 0 7] **«©»3<OHSl:ffi5S IMD$ffl)& 

y f-Sr*— CO^ivl J; 0 S I MD$J»t3 S I MD$lJ#P 
IH«i**U ±ES IMD»J»IC. gff£»OS*^cz 



-©teasr^trs*, iis^-^o^^g^yn 

-iry-y-Ws^T. ±Eteatf>i£*l|g»S:, #^»J^ 

3KE«Lfcj£+*S*Sr, ±E»J£0«8U=i-KS:*# 
L fcig^t- <k OK*HiLT«iR<Z>aa(cffl^a«J»Sr 

^tPo »at-, ±es iMD$ijw^, ±is^a 

[0 0 0 8] *38M©» 4 <0«^(C«S S I MD$fJ« 

Mteassatt, flMiSrEiii-a^^ysB, ^ya^is 

y IhS:*— <oA^ J: 9 S I MD«fcp-f5 S I MDJM 
IsIKirSr^FU ±ES IMDMW^ j?fi£S©B*:/n 

A^LT, la-OfeaSrSSfrS^ ±E!8II^Ptyt 
<D*&afi*<D»oa»«\ **j3-K8:£*fc»£LT*E 

[0 0 0 9] ^(7)±5ft**Mi-«5S IMDWJ»36?IJ 

*aa^rffi*5J:t;*fli-ett, MM-K©*0iELE?»tt 

^n^i/f-^rlooo^Klft^yn-fe^-y-^ LTKfls 

[0010] Afcftfc. ±E»i*5±t«S3(0«jfi^« 
5 s iMD»j»jfe?y*!ia*ffi*5j:t^si«"ewt, m^c^g 

l/p ir y ^ y g&£ 1 o^r-^ Utfiffltt 

tui-fc*. ftaftm^iRofctoifta. ^lt, 

ftt LT-StC^a-Ct 5f-^»(i 1 /n tCft5 t>C> 
1 oco^-^t^L-C^fflT^S^^-y^i^H® 

Wtcij^n^^f^ c ^^-e# 5 0 ^(OX 0 ft^SWft 

^ y ItS^ffiH:, mXtbfc L^ffi^x-^^gibft^ 
&ai«^#l:o^^y^M*iK«i:1-5»&lc:aL 

r^5 0 s iMDftjaiHiKo^o^^AWJIBi-ctT 
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[0011] 4*:, #2, *4*>«£fcff5S IMDftJ 
<DX. *ffti:±ot, ftSEttiKIal^lftLd^at-ff 

as&#as*;fc»i»*4s iMDMi^tytit, 

[00 12] 

[*W<0**<0*«1 #38BBH\ fciiB, ®«<z>i* 
SfflM^^aSTtr 5, Si MD»J»co#3fe?iJiaftD s 

P (Digital Signal Processor) LT^T&fc S IMD 

[0013] m i nm&n 

*5l^\ *ft©B XT'p t y t It 1 O^t-^ * 

«t>3t\ ^^-^feaias^twJB*****^^ 

©7*— ^Sfcfl^n— jfr/M^ey L M (Local Memory) £ 

[0 0 14] *1\ ##T?»itt5S IMD (Single 
Instruction Multiple Data) W$to&$iWf *J # ft* • ^ 
n-feyf-^ov^RW-TSo 111:, 3ll»gffiK:«5S 

[0 0 15] Z<D7*±y1)'l<DfoU\Z.&&<D&%7* 
±y -^(Processor Element) & 1 ^CTcW^IBg^ tlT 
5o BUtHt-tO-SirL-C, aiRLfcSoOB^^n 
■fes/tPEO, PE1, PE 2^*LTV^5e 
^ntyfPEO, PE1, P E 2 <7>F*3§IS|C13 X n— ^ 
^V^^ey (Local Memory) L M0 t LM1, LM2fcn^ 



8¥£ S I MDffl»-r£ S I MD»[hIK 1 0 Sr^Ti-fi. 
[0 0 16] n^y^0lS*5j:t«EI6»»©»att. m 
1 tttftSLtt*OS*^otyfPE 1 Moi>T<D 
**l/t1^S. *H*Jg«(Cffi5S I MDffl»#l?iJ/ 

^^eULMO, LM1, LM2^ A LU (Arithmetic 
Logic Unit) cDffi, Sloj&^fllffiSr^ri-SD^jy^iaB 

t>L<ttiai»sri6JBt-rSo 

[0 0 17] *SS*^PtytPE 1 £, *co»»-f 
5S*^ntytPE0, PE20P-*;M ; eyLM 

o, lm2 h<D7-?<Dmmmm&mm-?> : T'--? •/< 

*3HU EIl(Dj:9i: ; etv€ix^^7 P n-fey1hPE 
0, PEl, PE2lCov>T*fife*l*"fo*ix(iJ: 
V\> :fliaot, g^DtyfPEl^ALUIl 
IBg5i-5il*^n-fe^*PEO, PE2©n-*;M* 
y LM0, LM2©7 ? — ^Srtt^a&A/^ftta-rSr t^s 
■e^-So *fc, 3!C ^PtyfPElOALU^ 

SrWSSi-SS^n-feyf-PEO, PE2^$flLt, 
g bOf-^i: LT^a-T^r fcfc-C§S 0 
[0 0 18] ft*3, KT^RWSrlBBWb-fS 
fcfcfc. JtSt8B*^otyfPE0, PE20D- 
^M^ULMO, LM2 £<Dx — ^ OiIfi^£rH5t, 

0, LM2\Ctt^XZth?l*-foft&1-%h(Db-r 
5. *>*>6Aa K-{aiJ(cPS1-5 2^±<0^7 p n-fe:^^ 
toy*-* •/^Sr^r-rsWfifc^fci^U rixj&sjHSt 
-efcjfctf, fcfc;itfALUlB»««fB4rRtt, r<o«fg 

[0 0 19] *fc % li/ntyfPE 1 fl, 
#/M^y LMlcOfEttfil Gftffrftfctt, I D 

^/M^DLMO, LM1, LM2©^1'iXJ&»*3BR1~ 
*T»tt*J^¥R5tt, H(R^*a««l*S:«ffc^iDL 

Kio^o^^ci^s^tv^o ^*y»« 

£^57f2T\ H*L4v^J»*o»aS:l4fcW:0«c8E 
rjxSCiOn-^/^^y LM0, LM1, L 

fc, ^ttW^SStt, li/ntyfPEO, PE 

1, PE 2C0ffl^-r— ^Sraa-ta^ffi^^n it 
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[0020] z<d£*>\^ #*«aSjgffl"C#5S IMD 

trnmrnzmm ^xmm^ti±y^(Dmm\cm^^ 

[0 0 2 1 ] 12H #±©±5 S IMDSJW 

[0 0 2 2] £1\ ^ry/STOm^ aiRLfc 
«»tf>E*:/niryiJ-PE0, PE1, PE2£lOO 

^2, -^cOa-^/M^y LM0 f LM1, LM 2 tC 
^ixftlltO I DS-^^St^o I DS-^RS 

PE1, PE2^^ID#f ID 0 , ID lt I D 2 
£LT0, 1, 2 Srft-^-j-So *«>IBk rc^)ID#-^cD 
K?iJS:0 f 1, 2, 0, 1, 2, 0, 1, -£ffi<0 0Vu 

[0 0 2 3] «fc «9 JWttfc I D#*R]|#ftt LTI1 
H 3 OOB*^ "fey^PEO, PE 

1, PE 2^r^^y u c-T-<T^^7 P niryf-t0 5^'ei 

^ n y -j-ds n fl<^ ^/v-^tcr 5 r. <b dS*at?fc 5 t 
offi*^ !)rufc<. 

[0024] iv^, r^-fe^3&5*jfc$*irv^v^a 
i DS*ft»jWi"«r Ku^o^^ey^tc i d 

= 0£St&tPo ^LT. S IMD»J«©»KS:*iJfflL 

tytPEO I Dtc lJibfcfliSra to I D£ U ID 
(Dififr 3 (c^ofc <b 0 fcv^5tea<0^S:HS 
LxmZo *<D&M. ft4SU<0lD*ti&* (ID = 0) 
iCffi^X* tomfrhmR. IDt^l, 2, 0, 1, 

2, 0, 1, -i:afc3£L-C*3><o - & ± 5 * I DS^IS: 

K*:/ air* Tfc, 



*^n-fey-»-*-eaaijtt4iD##^eii»six, u^t> 

[0 0 2 5] ^y-y-fST 1 tC&^T, Atlf- 

? &&?sl<—'7fo<D%f%:<D 1 OOgiynt y iHCtf)* 
IBffii-^o 1-&fc>*>. /ctiflill^tlDStlD 
0 , ID,, 1D 2 ^&MIC0 ( 1, 2i**±5 
43ooaiBBLfc3llB^O"feyf'PE0 f PE1, PE 
2£ loroSS/ntyt • ^2 £ LT, lo<7> 

BKS^n-feyU- * ^-^2rtOfc5«p^OBSl^o-fe 

o^g^ynir^ihPEO, PE1, P E 2 0^(D^ 
^yniry^PE 1 fcO*#»fc^-*£A;fc^S£ i 

[0 0 2 6] O^C, ^fyyST2^|Mlt:f 
41% S iMDSJfflitcJ: f^g^yp-t 
yfPEO, PE1, PE 2£^£rf^TOgijf7 p Plr 

U Buiatfcct 5(-^(-*^^^^A^$tiTV> 
5©tt^8*^ntyfPEl^*)S Q *L 

E0, PE1, PE2^Ml^t5o 
[0 0 2 7] 1^4. r^a^^T*. **0>3?*:/p 

LT*5irfc^ds. -t^^-y*** 

7tPE0, PE2^n^/M ; t!JLM0, LM2C0 
§P)0n^/M^yLMl 

&xh. m<D&&&mm<D7-# <D-mimmte¥<D% 
mc, z<D&%m&fttvx&%it^zbh$>y, ^<o 

M&h. n-^/M^yLMO, LM 2 Sr— «FftlC*Jffl 

-r^o ^-fn^Lrt^a^^offiice^^^K^i 
i-5tw*s*2t>H«) tti\cm<^m\cm<:\at 

3, ST49S:»tft#lfca, att<D»««ffi#*>5 

S I MDWJW^o-fey^Sffo-CV^SJ:?^ -t©^ 
T'^IS:, n— ^/Up«^y LM0*fcHcLM2l^ffe#LT 
^5 bT ^a^ffJffl-T 5 r fc 5o 
[0 0 2 8] t»*l«tt4ot, 41*. 
y^ST3iCfc^-C, II/ntyfPEO, PE1, 
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wid#§ (id 0 =o) taeoi D#*i<z>— a** 

*j&s*-&fceD"0, «fBlie*lS:«»Lfc**, fit OS 
[0 0 2 9] tffll^SSl^n-feyf'PEOW:, I 

DSf-ds-si-so-e, ^ry^sT4jc*3i>r, *a 

fctia"&e^)ID#ID = m-l (m : 
Mf^^AAUcPE^IDSf) fcfctf, P Em 
^fKIl^LM (m-l) J;" *i^ofciB 

tt, B<05*^n-fey»-PEl^"l>IB*l*lSr5*U 

[00 30] M^P-fe^tPEO, PE1, PE2 
tt, ^Lt, ^y^ST5t?iS»fti2*$}Tt 
3 0 Stfr^y!) -r-^^ff-r 

5^S3ftS*i:*ttf. iEtlSia^L-C. IDS^-co-S: 

^ofc(tOID#*(ID=2) fc^-SdS!pJ»r$ix 
3o LTV^5**©Bi!f:/PlryiJ-PE 1 
SBoBS^ntyfPEOtt, 4: fcfc I D#-?^^- 

y^fe*RlllS*2(?Di»#aLSrE*S*L5*-e#«tt 
[0 0 3 1]-*, t«l©B*^Dt y t P E 2 Ht, I 

o^s^ic^o-c4 3 rflfe*2o«#^^5o ro&a 

A^fc fcfcitf <, |5,0 1DAMD = m+l (m : 
^^A^/LfcPE<D I Df£-S§0 fcfctf, PEm 
© + IBJig*2S:LM (m+1) i^^i" t^ofcffi 
*tf*£*jh/t^5 0 UfcdSoT, B*^Pts/fPE2 
fi, BwSX^ntytPE Ud4'K*£;ft2S:B#U 
3ie>tbT*fc I timJIS*2Sr. 6BOp-*;M*!JLM 

ytPElfc tPfltt*2S:SMilLfc«F^"e, &0#ia 

[0 0 3 2] ^<DI$£T\ fc5PE^-7'2 0 3o© 
SS^otytPEO, PE1, PE20**^i7 > 
ntyfPEld»6ftt, fe*wSl^otyfPE 
0, PE2COD-^/lx7t^ey LM0, LM2(Cft, -tft 



m§»^fTofciagMS^^Ffl^i, 2*** Six 

T^5o Lt*o"C, g^otyfPEltiot, 
d-^/M^DLMO, LM2£\ fefcs&»taa<DT3 — 
^Er HM1 SBt LT«tB*-frfc^O i 5 fc3|fc 

ffiloiS. ffi©2ocoiBfc:/P-feyi>-PEO f P 

E 2iC*3^-t<b, H«fc*[HJ|6*l, 2f*»ffl£;fx5 

[0 0 3 3] fiJLLJ;!), lo©PE^^2*«8» 
ftlo^^ntyfPE^iim, 7C<Og^ 

[0 0 3 4] 0^77^ST8tt 4 ^t, S^T'n 
i?S/^PE0, PE1, PE2I1 tj*«M3^ 

45 J: 5 ^fy^ST9feJ;t;sTl 

0£**:x7*LT, fti7n-^fs'^STl 1 Mil 

[0 0 3 5] j&H&a 3 <Dtt*S:3fe^*Hi bT*5V>fc^ 
f«l, 2^tL^^^LfcV^^, R^ry 

a^) i D#-gr- 1) <*> i DS-B-^im^n-fey^e)* 
DS^-<o^#7 p n^y^^ib^p^m2^^w-r 0 r 

5Ml^W^t^i^nt5/tPE 0, P 
El, PE 2fc*ii-Cfc* 0 £0>fcft, ^Wr—$*m 

^fcSl^BtytPE 1 H^Offi^BSl^O-fey^P 

E0, PE2tt\ jE»4*Miie*«)l«*WL*S-e#* 

i\ fcfcitfil*^o-fes/*PE 2i:totit BfriSL 

fc*M*S*i, 2*sift#SixTv^5ttT-c*>5 0 fcfca* 
3&*e>"f. 5*^ntytPE2tt, £<Z)*il0>^K: 
ifjROS^n-feryy-PEl (*fctt, #tfEUO\ft 
WfPE4) ^ib^<^ll«0 I t , P B m*^orSg^fflL 

Si/n -t y f- p e o \z *5 v vr t> nc-efc 5 o 

[0 0 3 6] ^coj: I MD»J»t?*a<z>ft^dS3g 
[0 0 3 7] £ bd, -g^c&a 1 ©jg****:^ LT 
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H^I^Dt^tPE l<Z>*aS3EL<-C£\ ffll 
oBS^niry + PEO, P E 2 T?ttlSR*Hi Lifto 

[0 0 3 8] 0#*{C\ ^ry/STl 1 - ST 1 3T*ffi 
g^n-iry-^PE lO^ELV^IMg* 

das*) 36s»e>ttT^5.<o-eas>536»?>, -jl ^ratttu 

[0 0 3 9] 0 2©flT?tt, ^fy^STl 1 fcrlSV* 
PE^/W 7 P 2rt^^TcO I D##dS|ll^bJx. I 

y^STU^JWo ID=lt?4^i(Z) 
SiR^n-feylfcPEO, PE2(Dmt}y t —^\t^y'^y 
st i 4 tiatfes i Sftt^r T 1 3tfflA 

[0 0 4 0] *lllKWlci3W57 f --^fi0i«ixS:^D J ^ 

**OS*^n-fey^PE l*c*»7 f -^S:A*Lfc4S 
^RWLfc^ Rffl^S^ntyfPEO, 
PE2iC^fUX^r-^^A^$tb§^&fcfc§o r 

*#&r**fcfc«-*-<5 J: o t-P E ^/i— SrSEJE 

dSafefflOPEO-C&Sirt, *M3IS* 1 <£>«#T\ fiMB 
L/c a g£c0 I Dri* I D = m- 1 (m : ^ £ A 



^LfcPECOI DSf-) fcfctt, PEmOtR|«*lSr 
LM (m-l) t^^r^J:" t(Om^L1tffiit. i 

BOlD = -ii:ftot, *<D£94lD#^tt##tf 

ilttSfc* I DS-g-Srattttl^kS^Sfc, ID=- 
1 = 2-C&5d>b, S*^otytPE2^Bft*l 

fi^IDi^-i) =-l=2t4ot, IE^t£*ffl;fe 
mi Srtt^ffl-tnfcds-c^^o PE^ 
-7 P rtr*l]2C0^7n-^ l 9igLtT5^. 2 0B 
aifttt^T 1 y^STO 6 t ^ 5fUj&a s *>3o 

[0 0 4 1 ] i:iSM§^Ti^3ocog^7 ,, n-tyi^ 
PE0, PE1, PE2^loOPE^^2ilt 

^-^2rt©K*7 p niry^»c(c:±RH:Jiv\ 

1"ixtf, ^— K^xriLWf^ • a** 3 OilMt 
[0042] gi»im SMiyatyf 

PE0, PE1, PE2<Oa-^^!JLM0, LM 

i, LM2%i^<D7-?izttLx&mmcm*)%xx 

*SS:ni: Ufci§£\ S IMDIB»^ntyf 1 t Lt 
-I MITS 5r-^f 11 1 / n 1 (DcO, lo 
Ot-^ t::*f tt^ffi £ a * y 
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HSOfi, ^^rCOg^^niryf-PE 1 <0*"C*>S 0 
[0 0 5 1 ] ^l*»ffiir^O#Ji[l^J: 
9. ^f^ST 1 1 -ST 1 3TttJ^x-^tf>#$Jtt 
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